Poor resource management may lead to loss of many lives and affects the economy. During the disasters, communication networks are destroyed and re-establishment of dynamic network is a challenging issue. However, Internet of Things is an advanced technology which enables communication anytime, anywhere and anyplace. In such situations, IoT may provide available information of resources that can be scheduled for different tasks. In this paper, we address resource scheduling issue and exploited bankers algorithm ensuring the optimum utilization of resources. Further, we evaluated our approach with execution time and fairness of resource allocation for utility.
Introduction
Natural disasters such as floods, tsunamis and earthquakes, strikes the different parts of the world atleast every year with a great loss of humanity. During 2015, the number of disasters were reported by United Nations Office for Disaster Risk Reduction (UNISDR) is 346. This lead to death of 22,773 lives, 98.6 million people were affected and US$66.5 billions of economic damage [1] . Exclusively in India, from 2011-2015, 38 million people were affected with different types of disasters and 29 million dollars of economic damage occurred [2]. One of the major reasons for such a great loss is unavailability of real time network communication, lack of task management and resource management. To minimize the impact of such disasters, technological support is a way out for addressing these problems. Internet of Things (IoT) is such an influential upcoming technology that functions based on Internet [3, 4, 6] . Hence, IoT can help in a great extent in establishment of dynamic IP enabled network.
In the available literature of disaster management [1, 2, 5, 9] , majorly the challenges are divided the four phases. Namely, the mitigation [15] phase and preparedness phase are during the period of before the disaster occurs. In the mitigation phase various issues like public education, critical infrastructure protection and infrastructure improvement and information campaigns are addressed. Volunteer management, community preparedness, emergency response plan and material management are addressed in the preparedness phase. Likewise the response phase has to be dealt immediately after the short duration of the disaster. Issues like resource scheduling, resource allocation, victim management and plan implementation, situation awareness, call take dispatch and etc are addressed in this phase. Whereas, the recovery phase may extent to long duration of time after the disaster. In this phase, issues like damage assessment, procurement, public information and insurance claim are considered. The glance of the four phases is as shown in the Resource scheduling in the response phase is very critical after post disaster management that need to address the tasks on urgent basis. Resource scheduling can be executed in administration level and on field level. However, on field execution of resource scheduling is crucial that directly involves in rescuing, recovering and saving people lives. To handle this critical situation for real time response, various tasks should be handled properly. Different tasks require various resources. These resources should be scheduled in such a way that all tasks can be accomplished in a particular time frame so that loss can be minimized. Therefore, by considering these circumstances, we formulate the problem and address the critical response for resource scheduling by exploiting the bankers algorithm [12, 13] .
Hence, the data acquired for the various tasks to be performed at different locations are to be clustered. These places are identified using location estimation algorithms in IoT that is proposed in [11]. Further, the task management can be area wise or region wise. Hence, using clustering approach for efficient communications and connectivity of the devices in IoT network, which is proposed in [8, 10] . Assuming that dynamic network has been established after the disasters, real time communications in the network can be dealt efficiently. However, scheduling the available resources for different tasks for disaster management has been identified as an non-trivial problem which we are addressing in this paper. Also, we carried out the experimental simulation results with execution time, stability in the allocation and fairness for the utilization of resources.
Rest of the paper is presented as follows. The problem description and algorithm are detailed in section 2. Resource scheduling algorithm and corresponding complexity analysis are described in section 3. In section 4, simulation results are presented and conclusion in section 5.
Problem Description
In this section, the problem description is described with the help of graph theory which is detailed as follows. Let us assume that we have t tasks and r resources. The tasks can be represented as t which can further defined as
